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Although aesthetic preferences are known to be important in person perception and
can play a significant role in everyday social decisions, the effect of the age of
the observer on aesthetic preferences for faces of different ages has not yet been
fully investigated. In the present study we investigated whether aesthetic preferences
change with aging, with an age-related bias in favoring faces from one’s own age
group. In addition, we examined the role of age on both the perceptual qualities and
the social attributes of faces that may influence these aesthetic judgements. Both
younger and older adult observers provided ratings to images of younger, middle-aged
and older unfamiliar faces. As well as attractiveness, the rating dimensions included
other perceptual (distinctiveness, familiarity) and social (competence, trustworthiness
and dominance) factors. The results suggested a consistent aesthetic preference for
youthful faces across all ages of the observers but, surprisingly, no evidence for an
age-related bias in attractiveness ratings. Older adults tended to provide higher ratings
of attractiveness, competence and trustworthiness to the unfamiliar faces, consistent
with the positivity effect previously reported. We also tested whether perceptual factors
such as face familiarity or distinctiveness affected aesthetic ratings. Only ratings of
familiarity, but not distinctiveness, were positively associated with the attractiveness of
the faces. Moreover, ratings of familiarity decreased with increasing age of the face.
With regard to the social characteristics of the faces, we found that the age of the
face negatively correlated with ratings of trustworthiness provided by all observers, but
with the competence ratings of older observers only. Interestingly, older adults provided
higher ratings of perceived competence and trustworthiness to younger than older
faces. However, our results also suggest that higher attractiveness ratings, together
with older aged faces, led to more positive evaluations of competence. The results are
discussed within the context of an age-related decline in the differentiation of faces
in memory. Our findings have important implications for a better understanding of
age-related perceptual factors and cognitive determinants of social interactions with
unfamiliar others across the adult lifespan.
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INTRODUCTION
Our aesthetic preferences for other people govern many aspects
of our life; they influence our choices from romantic partners
to political leaders (Langlois et al., 2000; Cornwell et al., 2006;
Olivola et al., 2014), sometimes even when more objective
information is available (Todorov et al., 2015). Moreover, these
aesthetic preferences are often influenced by the physical features
of a face (e.g., Valentine et al., 2004), and can be rapidly
determined from a glance at a face of a person we may never have
encountered before (i.e., the ‘zero acquitance effect’; Albright
et al., 1988). Such rapid perception suggests the importance
these impressions have for decision-making in everyday, social
contexts.
Although the conventional wisdom is that ‘beauty is in the
eye of the beholder,’ a large body of literature exists to contradict
this claim by showing that perceived attractiveness is highly
consistent across raters of different cultural backgrounds or
influences (e.g., Langlois et al., 2000; Apicella et al., 2007).
To date, however, most studies on facial attractiveness have
drawn their findings from younger adult populations evaluating
young adult faces, and the importance of age on attractiveness
judgments has not yet been extensively investigated. As a result,
much of what we understand about aesthetic preferences for faces
may be skewed by this sample. This previous emphasis on youth
is surprising given the increasingly aging population in Western
societies. Furthermore, the growing number of studies from
social psychology suggesting that older adults are particularly
affected by fraud and deception (Ruffman et al., 2012), thought
to be specifically linked to face perception (e.g., Ruffman et al.,
2006), suggests a great need for understanding age-related factors
that affect person perception and the determinants of preferences
for faces as we age. Such knowledge can, in turn, provide a better
insight into the perceptual basis of social outcomes in everyday
life situations (Langlois et al., 2000; Cornwell et al., 2006; Olivola
et al., 2014).
Although all faces share the same basic configuration of
features, we are sensitive to the subtle “surface” features and
their age-associated changes when determining the age of a face
(e.g., Burt and Perrett, 1995). Age-related changes in the shape of
the face as well as skin texture, and colouration, are important
for evaluations of attractiveness and health (Burt and Perrett,
1995; Bruce and Young, 1998). However, besides the age of a
face, the age of the observer may also affect judgements of facial
attractiveness. For example, previous research in face perception
suggests evidence for an own-age bias (Wright and Stroud, 2002;
Anastasi and Rhodes, 2005; Rhodes and Anastasi, 2012) with
better recognition and identification of previously unfamiliar face
stimuli that match one’s own age group. Also, both older and
younger adults have been reported to show accentuated facial
stereotypes for faces similar to their own age (Zebrowitz and
Franklin, 2014). These effects may be driven by a perceptual
benefit for processing information from faces matching the
observer’s own age group (Wiese et al., 2013). Finally, there is
evidence for a positivity bias, in that older adults tend to give
higher ratings to faces compared to young adults, and this effect
is thought to be related to a decline in the ability to perceive
differences in faces with increasing age of the observer (Mather
and Carstensen, 2005; Ebner, 2008; Zebrowitz et al., 2013). For
example, Ng et al. (2014) reported that older adults show less
differentiation between faces in their ratings and concluded that
this lack of making fine distinctions between face stimuli is
reflected in older adults’ more positive impressions.
Previous attempts have been made to account for the
perceptual factors underpinning the attractiveness of faces. For
example, according to the ‘face-space’ model (e.g., Valentine,
1991; Valentine et al., 2015), the representation of a face in
memory is influenced by properties such as its distinctiveness
and familiarity relative to other faces. Furthermore, these two
perceptual attributes of a face may also influence its perceived
attractiveness. For example, increasing familiarity has been
shown to enhance the positive affect of faces, known as the mere
exposure effect (e.g., Peskin and Newell, 2004). Familiar faces are
also liked more, and are judged to be more trustworthy, than
unfamiliar faces (Zebrowitz et al., 2007; Sofer et al., 2015). Besides
familiarity, the distinctiveness of a face has been indicated to
be important both for the perception of unfamiliar faces (Light
et al., 1979; Newell et al., 1999) and face memory (Courtois
and Mueller, 1981; Shapiro and Penrod, 1986; Brigham, 1990;
Sarno and Alley, 1997). In general, facial distinctiveness is
associated with superior memory of that face, which may be
due to enhanced encoding or retrieval of the unusual features
of the face (Fleishman et al., 1976; Shapiro and Penrod, 1986;
Newell et al., 1999). The attractiveness of a face has been found
to be negatively associated with its distinctiveness (Rhodes and
Tremewan, 1996), where increasing ratings of distinctiveness are
associated with lower ratings of attractiveness. However, research
on the effects of age on the perceived atttractiveness of a face
has not hitherto taken into account the perceptual qualities
of a face (e.g., Zebrowitz et al., 2013), such as its familiarity
and distinctiveness, that can be affected by the aging process
(e.g., Oosterhof and Todorov, 2008).
Apart from the perceptual correlates of faces underpinning
aesthetic preferences, attractiveness ratings are often correlated
with ratings along other dimensions relating to the social
attributes of a face (Todorov et al., 2015). These important
dimensions can be summarized as youthful-attractiveness,
trustworthiness and dominance (Oosterhof and Todorov,
2008; Sutherland et al., 2013). For example, youthful-
attractiveness conveys the reproductive quality of the face,
whereas trustworthiness signals the perceived intention to help
or harm and dominance reflects physical strength and the ability
to perform these pro-social or anti-social intentions. Other
studies have also reported other dimensions, such as ‘warmth’
(i.e., cooperation versus competition, that is arguably similar to
trustworthiness) and ‘competence’ (i.e., status), which have been
shown to be important for social evaluations across different
types of stimuli, or across cultures and time (Fiske et al., 2007).
Previous studies have provided evidence for multiple
processes influencing judgements of attractiveness. Importantly,
the findings from neuroimaging and behavioral studies suggest
a dissociation between processes underpinning aesthetic
evaluations and sexual reward (Aharon et al., 2001; Franklin
and Adams, 2009, 2010). This dissociation may be particularly
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pertinent with changes in either the age of the face or age of
the observer. For example, Sutherland et al. (2013) proposed
that the perceived age of a face was an important cue for
deriving aesthetic evaluations. This is likely particularly true
for youthful-attractiveness in female faces in particular, which
signals reproductive value. However, it is possible that older
and younger adults may differ in their motivations when
evaluating the attractiveness of other faces. For example, mate
quality may be an important determining factor in aesthetic
evaluations of young faces but it is not clear whether this factor
may also influence the evaluation of older faces. In particular,
since fertility declines with age, such a factor may influence
the aesthetic evaluations in an age-specific manner. However,
the influence of observer age in determining the perceived
trustworthiness or dominance of an unfamiliar face, across
different ages of the face, has not been investigated thoroughly.
In recent years, data-driven approaches have identified the
most crucial dimensions that sufficiently describe the numerous
social evaluations derived from unfamiliar faces. A growing body
of evidence suggests that forming an impression of a face is based
not only on its attractiveness but also other social attributes, and
is consistently found across all cultures (Fiske et al., 2007). It is
argued that such impressions of the social attributes of a face can
be rapidly achieved, i.e., within 34–100 ms (Willis and Todorov,
2006; Todorov et al., 2015). Furthermore, there is evidence for an
‘attractiveness halo effect’ in which faces perceived to be attractive
are also rated more positively in other social attributes, such
as competency (Dion et al., 1972; Langlois et al., 2000). Such
correlations have also been shown to occur in ratings of older
adults (Zebrowitz and Franklin, 2014).
The main objective of this study was to understand how
aesthetic preferences for unfamiliar faces change across different
ages of faces, and to investigate the importance of the age of
the observer on these attractiveness judgments. We were also
interested in whether there was a bias in a preference for faces
from one’s own age group (i.e., an own-age bias). Our second
objective was to investigate how perceptual dimensions (i.e., face
qualities important to perceptual processing) of familiarity and
distinctiveness, together with age, affect aesthetic preferences.
We were also interested in elucidating the effect of age when
determining the social attributes of a face (i.e., related descriptive
qualities of a person), including competence, trustworthiness and
dominance, and whether there was evidence for an attractiveness
halo effect with increasing age. Furthermore, we investigated
evidence for the positivity bias typically shown by older raters,
and adopted the probability of differentiation approach to
examine the level of distinctions made among stimuli by younger
and older adults (i.e., whether older adults perceive faces less
different from one another, see Ng et al., 2014).
In sum, based on previous findings from the literatures on the
perception of faces and evaluation of social traits (e.g., Albright
et al., 1988; Rhodes and Tremewan, 1996; Lee, 2001; Ebner, 2008;
Zebrowitz et al., 2013; Ng et al., 2014; Zebrowitz and Franklin,
2014; Todorov et al., 2015) our main hypothesis was that the
age of a face and age of the observer would each influence the
aesthetic evaluations of a face. Specifically, we were interested
in determining whether: (1) the ratings of attractiveness would
decrease with the increasing age of unfamiliar faces but would
increase from younger to older observers (due to the positivity
bias); (2) the aesthetic ratings of a face would be modulated by an
own-age bias; (3) that the perceptual dimensions of familiarity
and distinctiveness, together with age-related factors, would
influence aesthetic preferences from faces; (4) that attractiveness
would have a halo effect on the evaluations of the social attributes
of a face, which would also be modulated by the age of a face;
and (5) that any differences in ratings between older and younger
adults might be explained by a lower probability of differentiation
in older relative to younger adult observers.
MATERIALS AND METHODS
Participants
Sixty-five younger adults (21 males, Mage = 22.8 years,
range = 18-33 years) and 46 older adults (17 males,
Mage = 70.9 years, range = 57–87 years) participated in
the experiment. All participants reported normal or corrected-
to-normal vision and normal hearing, and were healthy at the
time of testing. All young adults were students or staff in Trinity
College Dublin and received either a small monetary reward
(€5) or course credit to partake in the study. Older adults were
recruited from the community and, for their participation, were
compensated for any expenses incurred. Ethical approval was
granted by the School of Psychology Research Ethics Committee,
Trinity College Dublin. Accordingly, written informed consent
was obtained from all participants in accordance with the
Declaration of Helsinki before the onset of the experiment.
Stimuli and Apparatus
All 162 face images (81 males) were acquired and used
with a permission from the Max Planck Institute for Human
Development Berlin FACES data base (Ebner et al., 2010). These
162 face images included faces of younger (27 males/females,
Mage = 24.3 years, SD = 3.5, range = 19–31 years), middle-aged
(27 males/females, Mage = 49.0 years, SD = 3.9, range = 39–
55 years) and older (27 males/females, Mage = 73.2 years,
SD = 2.8, range = 69–80 years) adults. As described in Ebner
et al. (2010), all face images were identically lit, the images of
the faces were a uniform distance from the edge of the picture
and all images were of faces with a neutral expression. No further
alterations were made to the original images of the faces.
The experiment took place in a quiet room and the
participants were seated in front of a computer screen at
a distance of approximately 60 cm. The experiment was
programmed using Presentation R© software. The face stimuli
presented on screen were 480 × 600 pixels and subtended visual
angles of approximately 11.48◦ horizontally and 15.06◦ vertically.
Design
The experiment was based on a mixed-design with the age
of the face stimuli (younger, middle-aged, older) as a within-
subjects factor, and the age of the participants (younger or
older) and rating dimensions (i.e., attractiveness, competence,
trustworthiness, dominance, familiarity and distinctiveness) as
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between-subjects factors. The rating score was the dependent
variable.
Procedure
The experiment consisted of two sessions, and each session
required the participant to rate the faces on one trait dimension
only. Each participant was given two trait questions. In total six
traits were used for the study, i.e., attractiveness, competence,
trustworthiness, dominance, familiarity and distinctiveness. All
possible combinations were used and the order of the trait
questions were counterbalanced across sessions for the younger
and older participant groups separately. In turn, each session
included six separate testing blocks of trials. Each block
corresponded to one sex and age group of the face images,
e.g., middle-aged male faces. These blocks were presented in a
randomized order across participants. Following the completion
of the first session of the experiment, all six blocks were shown
again in the second session; however, the rating task was changed
to reflect a different trait.
The participants were instructed to rate each face on a scale
from 1 to 7, in which, for example, ‘1’ means ‘not very attractive’
whereas ‘7’ means ‘very attractive.’ Participants were asked to rate
each face in comparison to the other faces in their age and sex
group to ensure that variations in ratings would less likely reflect
age or sex stereotypes. The questions and response options for
each trait dimension used during the experiment are provided in
Table 1. The participants were given instructions, first verbally
and then were required to read the same instructions presented
on the computer screen, before starting the experiment. After the
presentation of each face image, the participant was prompted
with a rating scale on the computer screen and asked to provide
a response by using a standard PC keyboard to input the
corresponding number on the rating scale. Participants were
encouraged to consider the whole scale when making their
response. Faces were shown for 1 s and immediately after the
participant was presented with a trait question. Once a response
had been made, the next trial was initiated. There was no time
constraint for making a response although participants were
encouraged to respond as soon as possible. Participants were
offered self-timed breaks after each block and they completed the
experiment within approximately 15–30 min.
Differentiation Scores
To complement the analyses of the data, we decided to also
adopt a differentiation score approach. This approach allows us
to calculate the probability that a rater will assign two randomly
chosen faces to different levels on a rating scale, which is an
indication of the level of age-related neural differentiation of
the face stimuli (i.e., the cognitive processes become less distinct
in older adulthood; e.g., Baltes et al., 1980; Salthouse et al.,
1996; Lee et al., 2014). The differentiation scores for each rating
dimension were calculated using the probability of differentiation
(PD), where i is the level on the rating scale (1–7), and P is
the proportion of ratings at the nth level (for more details see
Linville et al., 1986; Ng et al., 2014). Thus, a high differentiation
score (i.e., close to 1) indicates that the rater used more levels on
the rating scale of a dimension when rating a series of faces on
a particular dimension. The differentiation scores of each rater
were computed separately for the sex and age groups of the face
images (e.g., older males). We did this in order to control for the
effect that a large variability in face images would have on the
differentiation scores, i.e., greater differentiation scores would be
expected for a set of face images that varied in sex and/or age.
RESULTS
Older and Younger Adults’ Ratings of
Attractiveness in Younger, Middle-Aged
and Older Faces
The ratings of one older participant were excluded from all
analyses due to not understanding the task (e.g., most of their
responses were restricted to one key press only).
We calculated the extent to which participants agreed on their
ratings of attractiveness using intra-class correlations (ICC). The
inter-rater reliability score was high (α > 0.85) in both younger
and older participant groups (see Table 2).
First, we wished to determine whether the attractiveness
ratings of younger and older adults were associated to each other,
and to the actual and perceived age of the faces. The actual and
perceived age of the face were taken from the FACES face database
(Ebner et al., 2010). The perceived age of the face was based
on the average of the age estimates collected from younger and
older adults. We found that the attractiveness ratings provided
by the younger and older participants’ were positively correlated
(r= 0.82, p< 0.001). As shown in Figure 1, attractiveness ratings
provided by both the younger and older adults decreased with the
increasing age of the face (r = −0.62, p < 0.001 and r = −0.64,
p < 0.001, respectively). Consistent with this result, a negative
correlation was also found between the participants’ perceived
age of the face and the attractiveness ratings provided by the
younger and older adults (r = −0.65, p < 0.001 and r = −0.67,
p< 0.001, respectively).
Next we conducted a multilevel random coefficient model
on the attractiveness ratings, as it accounts for the hierarchical
structure of the data (i.e., ratings of faces nested within
TABLE 1 | The questions, descriptions and response options for each trait
dimension used during the experiment.
DIM Question Response options
1 2
ATT How attractive is this person? Not very attractive Very attractive
FAM How familiar is this person? Not very familiar Very familiar
DIST How distinctive is this person? Not very distinctive Very distinctive
COM How competent is this person? Not very competent Very competent
DOM How dominant is this person? Not very dominant Very dominant
TRUST How trustworthy is this person? Not very trustworthy Very trustworthy
DIM, rating dimension; ATT, attractiveness rating dimension; FAM, familiarity
rating dimension; DIST, distinctiveness rating dimension; COM, competence rating
dimension; DOM, dominance rating dimension; TRUST, trustworthiness rating
dimension.
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participants). The linear regression model was utilized in
conjunction with a restricted maximum likelihood estimation
method to fit the expected model to the data. The main
components of these models included the fixed part (i.e., the
average effects of the age of the participant, average effects of the
age of the face, and a cross-level interaction between the age of
the participant by age of the face) and the random effects (i.e.,
variance components; age of face and residual).
The results of the multilevel random coefficient model are
summarized in Table 3. They revealed that older participants
rated the faces as significantly more attractive compared to
younger participants (γ = 0.80, p < 0.05). The size of the
effect can be interpreted by comparing the size of the regression
coefficient with the standard deviation of the mean rating for
attractiveness across all faces and all participants (SD = 0.68).
This comparison showed that the difference between the ratings
by the two age groups was over one standard deviation.
Furthermore, the attractiveness ratings given by both age groups
decreased with increasing age of the face (γ = −0.60, p < 0.05),
with the size of the effect being almost one standard deviation.
Perceptual Attributes Determining the
Attractiveness Ratings of the Older and
Younger Adults to the Young,
Middle-Aged and Older Faces
An inter-rater reliability score (i.e., ICC) was calculated on
the ratings provided for the distinctiveness and familiarity
dimensions, which are displayed in Table 2. Younger participants
showed a high inter-rater reliability score for the distinctiveness
dimension (α > 0.80), but their familiarity ratings were less
consistent (α = 0.69). Older adults had low inter-rater reliability
scores for distinctiveness (α < 0.50) although, interestingly, the
scores were highest to the younger than older faces (α = 0.58).
Older adults’ inter-rater reliability scores were also low for the
familiarity dimension (α < 0.40). Moreover, 95% confidence
TABLE 2 | The intraclass correlation coefficients (95% CI) and median ratings (95% CI) of younger and older participants for attractiveness, and the
perceptual and social attributes of attractiveness.
ALL Y M O
ATT
YA ICC (95% CI) 0.92 (0.90,0.94) 0.88 (0.84,0.93) 0.88 (0.83,0.92) 0.89 (0.84,0.93)
Median (95% CI) 2.63 (2.66,2.93) 3.46 (3.31,3.70) 2.50 (2.45,2.82) 2.13 (2.07,2.41)
OA ICC (95% CI) 0.89 (0.86,0.91) 0.80 (0.71,0.87) 0.88 (0.83,0.93) 0.80 (0.71,0.87)
Median (95% CI) 3.53 (3.40,3.68) 4.26 (4.07,4.41) 3.29 (3.23,3.68) 2.88 (2.75,3.09)
FAM
YA ICC (95% CI) 0.69 (0.61,0.75) 0.59 (0.42,.74) 0.64 (0.48,0.76) 0.74 (0.62,0.83)
Median (95% CI) 3.21 (3.14,3.33) 3.32 (3.32,3.62) 3.02 (2.95,3.25) 3.05 (2.94,3.31)
OA ICC (95% CI) 0.37 (0.22,0.50) 0.34 (0.05,0.57) 0.29 (−0.03,0.54) 0.47 (0.23,0.65)
Median (95% CI) 3.61 (3.55,3.72) 3.71 (3.59,3.89) 3.64 (3.54,3.84) 3.43 (3.32,3.63)
DIST
YA ICC (95% CI) 0.83 (0.79,0.87) 0.85 (0.79,0.90) 0.82 (0.75,0.89) 0.83 (0.75,0.89)
Median (95% CI) 3.93 (3.91,4.17) 3.86 (3.76,4.26) 3.83 (3.74,4.20) 4.07 (3.91,4.37)
OA ICC (95% CI) 0.46 (0.33,0.58) 0.58 (0.39,0.73) 0.48 (0.25,0.66) 0.39 (0.13,0.61)
Median (95% CI) 4.40 (4.27,4.43) 4.53 (4.27,4.57) 4.33 (4.16,4.46) 4.37 (4.18,4.44)
COM
YA ICC (95% CI) 0.82 (0.78,0.86) 0.71 (0.59,0.81) 0.87 (0.81,0.91) 0.85 (0.79,0.90)
Median (95% CI) 4.00 (3.86,4.08) 4.00 (3.82,4.14) 4.04 (3.77,4.20) 3.96 (3.73,4.16)
OA ICC (95% CI) 0.77 (0.72,0.82) 0.65 (0.49,0.77) 0.77 (0.66,0.85) 0.75 (0.64,0.84)
Median (95% CI) 4.21 (4.08,4.29) 4.64 (4.40,4.68) 4.21 (4.05,4.40) 3.75 (3.63,3.95)
DOM
YA ICC (95% CI) 0.75 (0.69,0.80) 0.67 (0.52,0.78) 0.76 (0.77,0.85) 0.81 (0.73,0.88)
Median (95% CI) 3.86 (3.80,4.01) 3.79 (3.68,4.01) 3.90 (3.75,4.11) 3.88 (3.74,4.16)
OA ICC (95% CI) 0.48 (0.35,0.59) 0.54 (0.34,0.70) 0.35 (0.06,0.58) 0.40 (0.14,0.61)
Median (95% CI) 4.29 (4.18,4.34) 4.18 (4.07,4.36) 4.50 (4.37,4.62) 4.12 (3.93,4.20)
TRUST
YA ICC (95% CI) 0.81 (0.77,0.85) 0.70 (0.57,0.80) 0.87 (0.81,0.92) 0.82 (0.74,0.88)
Median (95% CI) 3.82 (3.76,3.98) 4.07 (3.90,4.19) 3.73 (3.56,3.98) 3.64 (3.60,3.98)
OA ICC (95% CI) 0.69 (0.62,0.76) 0.57 (0.39,0.72) 0.61 (0.44,0.75) 0.75 (0.64,0.84)
Median (95% CI) 4.20 (4.09,4.26) 4.53 (4.40,4.63) 4.03 (3.97,4.24) 3.87 (3.75,4.07)
ICC, intra-class correlation coefficient using two-way random model with measures of consistency, 95% CI= 95% confidence interval; ATT, attractiveness rating dimension;
FAM, familiarity rating dimension; DIST, distinctiveness rating dimension; COM, competence rating dimension; DOM, dominance rating dimension, TRUST, trustworthiness
rating dimension; YA, younger adults; OA, older adults; Y, younger faces; M, middle-age faces; O, older faces.
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FIGURE 1 | Scatterplot showing the correlation between mean attractiveness ratings and (actual) age of face.
intervals indicated that older adults’ ratings were more variable
overall compared to those of younger adults.
We then investigated whether the both the familiarity and
distinctiveness ratings provided by the younger and older
participants were related to each other, and to the actual and
perceived age of the face. The ratings of younger and older
participants were moderately correlated for both distinctiveness
(r = 0.56, p < 0.001) and familiarity (r = 0.48, p < 0.001).
There was a weak, negative correlation between the familiarity
ratings of both younger and older adults and the actual age
of face (r = −0.25, p < 0.01 and r = −0.23, p < 0.01,
respectively). Consistently, a negative correlation was found
between the perceived age of the face and the familiarity
ratings of both the young and older participants (r = −0.28,
p < 0.001 and r = −0.26, p = 0.001, respectively). The
distinctiveness ratings did not correlate with either the actual
or perceived age of face for either of the participant groups
(p> 0.05).
We performed separate, multilevel random coefficient models
for the perceptual attribute dimensions of familiarity and
distinctiveness (see Table 3; Figure 2). This analysis revealed that
older adults provided higher distinctiveness ratings to the faces
overall (γ= 0.56, p< 0.05). The difference between the ratings of
the two participant age groups was approximately three quarters
of one standard deviation (SD = 0.70). There were no significant
effects of age on the ratings to the familiarity dimension.
In order to examine whether age and the perceptual qualities
of the faces had an effect on attractiveness ratings, we conducted
separate multilevel random coefficient models (see Table 4). We
categorized the face images into familiarity and distinctiveness
groups of faces (i.e., least familiar/distinctive faces coded as 1,
most familiar/distinctive faces as 2) by performing a median
TABLE 3 | Multilevel random coefficient model on the attractiveness ratings and on the perceptual and social attribute ratings.
ATT FAM DIST COM DOM TRUST
Fixed effects
Intercept 3.25∗ 3.26∗ 3.37∗ 3.08∗ 3.16∗ 3.47∗
Age of participant 0.80∗ 0.32 0.56∗ 0.92∗ 0.62∗ 0.66∗
Age of face −0.60∗ −0.21 0.18 0.34∗ 0.20 0.05
Age of participant x age of face −0.03 0.04 −0.12 −0.35∗ −0.14 −0.18
Random effects
Intercept 0.50∗ 0.81∗ 0.30 0.69∗ 0.27∗ 0.35∗
Covariance between
intercept and Age of face
−0.13 −0.07 −0.07 −0.11 −0.09 −0.12
Age of face 0.09∗ 0.03 0.05 0.04∗ 0.07∗ 0.08∗
Residual 0.11∗ 0.10∗ 0.12∗ 0.05∗ 0.09∗ 0.11∗
AIC 228.70 180.01 180.48 160.41 178.43 182.52
ATT, attractiveness rating dimension; FAM, familiarity rating dimension; DIST, distinctiveness rating dimension; COM, competence rating dimension; DOM, dominance
rating dimension; TRUST, trustworthiness rating dimension; AIC, Akaike Information Criteria. Young participants coded as 1, older participants as 2. Young faces coded
as 1, middle-aged as 2, old as 3. ∗denotes p < 0.05.
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FIGURE 2 | Mean ratings (SE) of attractiveness and its perceptual and social attributes provided by the younger and older adults to the younger,
middle-aged and older faces. FAM, familiarity rating dimension; DIST, distinctiveness rating dimension; COM, competence rating dimension; DOM, dominance
rating dimension; TRUST, trustworthiness rating dimension.
split analysis on either the familiarity or distinctiveness ratings
of each sex and age group of the face images. We chose to
perform the median split analysis on each sex and age group
of the faces separately in order to control for possible age and
sex effects on the results. A median split approach was chosen
because the participants provided ratings for two dimensions
TABLE 4 | Multilevel random coefficient models on the attractiveness
ratings with age of participant, perceptual group of face and age of face
as factors.
FAM DIST
Fixed effects
Intercept 1.98∗ 3.14∗
Age of participant 1.17∗ 0.62
PERC group of face 0.86∗ 0.05
Age of face −0.46 −0.54
Age of participant × PERC group of face −0.25 0.14
Age of participant × Age of face −0.25 0.21
PERC group of face × Age of face −0.10 −0.03
Age of participant × PERC group of face × Age of face x 0.15 −0.16
Random effects
Intercept 0.56∗ 0.63∗
Covariance between intercept and PERC group of face −0.05 −0.04
PERC group of face 0.02 0.01
Covariance between intercept and Age of face −0.18∗ −0.14∗
Covariance between PERC group of face and Age of face 0.04∗ −0.01
Age of face 0.10∗ 0.11∗
Residual 0.11∗ 0.11∗
AIC 394.42 375.79
PERC, perceptual quality; FAM, effects for familiarity rating dimension; DIST,
effects for distinctiveness rating dimension; AIC, Akaike Information Criteria. Young
participants coded as 1, older participants as 2. Young faces coded as 1, middle-
aged as 2, old as 3. Least familiar faces coded as 1, most familiar as 2. Least
distinctive faces coded as 1, most distinctive as 2. ∗denotes p < 0.05.
only, i.e., not all participants rated faces for attractiveness. Each
model included the fixed part (i.e., the average effects of the age of
the participant, average effects of the age of the face, average effect
of the perceptual quality group of the face and all the two-way and
a three-way interactions between these three variables) and the
random effects (i.e., variance components; age of face, perceptual
quality group of face, covariance estimates and residual). Each
participant’s trait rating was the dependent variable.
The multilevel random coefficient model including familiarity
face groups revealed that most familiar faces received higher
attractiveness ratings (γ = 0.86, p < 0.05). Furthermore,
and consistent with our earlier analyses, older adults gave
higher attractiveness ratings overall relative to younger adults
(γ = 1.17, p < 0.05). For the model including the distinctiveness
face groups, there were no statistically significant effects,
however, there was a near significant effect that older faces
were rated as less attractive than younger faces (γ = −0.54,
p= 0.06).
Social Attributes Determining the
Attractiveness Ratings of the Older and
Younger Adults to the Young,
Middle-Aged and Older Faces
An inter-rater reliability score (i.e., ICC) was calculated
from the ratings provided for the competence, dominance
and trustworthiness dimensions and ICC coefficients are
displayed in Table 2. The inter-rater reliability was high for
younger participants to the dimensions of competence and
trustworthiness (α > 0.75), however, their ratings were less
consistent for the dominance dimension related to the young face
stimuli (α = 0.67). There was a high inter-rater reliability for the
older adults ratings of competence (α = 0.77) and relatively high
inter-rater reliability for ratings of trustworthiness (α = 0.69).
However, older adults’ inter-rater reliability scores were low for
the dominance dimension (α = 0.48). Older adults’ ratings were
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more variable overall as indicated by the 95% confidence intervals
shown in Figure 2.
We then examined whether the ratings along the social
attributes provided by the younger and older adults were
associated to each other, and whether the ages of the face stimuli
affected the association between ratings of attractiveness and
the ratings to other social attribute dimensions of competence,
dominance and trustworthiness. We found moderate correlations
between the ratings provided by the younger and older
participants on the competence (r = 0.59, p< 0.001), dominance
(r = 0.54, p < 0.001) and trustworthiness (r = 0.65, p < 0.001)
dimensions. Furthermore, the ratings of competence provided
by older adults were moderately and negatively correlated with
the actual and perceived age of face (r = −0.48, p < 0.001 and
r = −0.49, p < 0.001, respectively). However, the competence
ratings of younger adults were not correlated with the age of
the face (p > 0.05). There was a moderately negative correlation
between older participants’ trustworthiness ratings and the actual
(r = −0.45, p < 0.001) and perceived (r = −0.48, p < 0.001) age
of face. The trustworthiness ratings of younger participants were
weakly but negatively correlated with actual (r=−0.16, p< 0.05)
and perceived (r = −0.21, p < 0.01) age of face. The dominance
ratings did not correlate with age of face (p> 0.05).
Next we conducted separate multilevel random coefficient
models for each of the social attribute dimensions of competence,
dominance and trustworthiness to investigate the role of age on
these trait dimensions (see Table 3; Figure 2). For competence,
the multilevel random coefficient model revealed that, overall,
older adults provided higher ratings relative to younger adults
(γ = 0.92, p < 0.05). Older adults’ competence ratings were
over one standard deviation higher compared to younger adults’
ratings (SD = 0.65). Older adults rated competence to decrease
with increasing age of face (γ = −0.35, p < 0.05) and
this difference amounted to approximately half of a standard
deviation. For the dominance and trustworthiness dimensions
overall, older adults provided higher ratings than younger adults
(γ = 0.62, p < 0.05 and γ = 0.66, p < 0.05, respectively),
and the difference between the participant groups was over one
standard deviation in both dimensions (SD= 0.58 and SD= 0.59,
respectively).
To examine the role of both age and attractiveness further for
each social attribute (competence, dominance, trustworthiness)
we conducted separate, multilevel random coefficient models (see
Table 5). Specifically, we categorized the face images into separate
attractiveness groups of faces (least attractive faces coded as 1,
most attractive faces as 2) by performing a median split analysis
on the attractiveness ratings of each sex and age group of the
face images. Each model included the fixed part (i.e., the average
effects of the age of the participant, average effects of the age of
the face, average effect of the attractiveness group of the face and
all the two-way and a three-way interactions between these three
variables) and the random effects (i.e., variance components; age
of face, attractiveness group of face, covariance estimates and
residual). Each participant’s trait rating served as the dependent
variable.
For competence, the multilevel random coefficient model
including attractiveness face groups revealed that an interaction
between the age of the face and attractiveness group of the face
increased the competence ratings (γ= 0.43, p< 0.05), indicating
that the combined effect of attractiveness and the age of the face
TABLE 5 | Multilevel random coefficient models on the cognitive trait dimension ratings with age of participant, attractiveness group of face and age of
face and as factors.
COM DOM TRUST
Fixed effects
Intercept 2.99∗ 4.18∗ 2.54∗
Age of participant 0.88 0.38 0.86∗
ATT group of face 0.05 −0.65 0.62
Age of face −0.29 −0.17 −0.24
Age of participant × ATT group of face 0.03 0.14 −0.14
Age of participant × Age of face −0.24 −0.11 −0.10
ATT group of face × Age of face 0.43∗ 0.22 0.19
Age of participant × Age of face × ATT group of face −0.08 −0.01 −0.05
Random effects
Intercept 0.70∗ 0.15 0.27∗
Covariance between intercept and ATT group of face −0.05 0.02 0.01
ATT group of face 0.06∗ 0.02 0.01
Covariance between intercept and Age of face −0.07 −0.05 −0.10∗
Covariance between ATT group of face and Age of face −0.03 −0.02 −0.02
Age of face 0.05∗ 0.07∗ 0.08∗
Residual 0.10∗ 0.18∗ 0.11∗
AIC 336.26 389.63 354.80
COM, effects for competence rating dimension; DOM, effects for dominance rating dimension; TRUST, effects for trustworthiness rating dimension; AIC, Akaike Information
Criteria. Young participants coded as 1, older participants as 2. Young faces coded as 1, middle-aged as 2, old as 3. Least attractive faces coded as 1, most attractive
as 2. ∗denotes p < 0.05.
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influenced perceived competence. Older adults provided higher
trustworthiness ratings than younger adults (γ = 0.86, p< 0.05),
a similar positivity effect was also apparent in competence ratings,
however, it did not reach statistical significance (γ = 0.88,
p= 0.06). The difference between the participant groups was over
one standard deviation in trustworthiness (SD = 0.59). There
were no significant effects for dominance dimension.
Probability of Differentiation Underlying
the Differences between Rating Provided
by Older and Younger Adults to the
Young, Middle-Aged and Older Faces
One approach to investigate further the processes related to the
positivity bias of older adults, is to examine whether this effect is
mediated by a decline in cognitive processing in older adulthood.
As such, we calculated the probability of differentiation (PD)
scores as described in the Methods section (more details in
Linville et al., 1986; Ng et al., 2014). These scores reflect how
different the participants perceive the faces to be from one
another, that is, a higher probability of differentiation score
means that the faces are perceived as more different from one
another.
We conducted separate analyses, for each of the rating
dimensions, to examine the effects of the age of the participant
and the age of the face had on the differentiation performance.
This was achieved by a mixed-factor ANOVA in which the age of
the participant was a between-subjects factor, the age of the face a
within-subjects factor and the ratings provided to each dimension
as the dependent variable. The findings are displayed in Figure 3.
For the attractiveness dimension, the participants differen
tiated the attractiveness of younger (M = 0.73) and middle-aged
(M = 0.70) faces more than that of older faces [F1.6,60.9 = 11.64,
MSE = 0.00, p < 0.001, η2p = 0.23; Greenhouse–Geisser
corrected; χ2(2) = 12.48, p < 0.01, ε = 0.78; Bonferroni post
hoc tests p < 0.05]. There was a near significant interaction
between the age of the face and the participant [F1.6,60.9 = 2.95,
MSE = 0.00, p = 0.052, η2p = 0.08; Greenhouse–Geisser
corrected; χ2(2) = 12.48, p < 0.01, ε = 0.78; Bonferroni post
hoc tests p < .05]. This interaction suggested that younger adults
had decreasing levels of differentiation with an increasing age
of the face, whereas older adults had roughly similar levels of
differentiation for all the ages of the faces. There was no main
effect of the age of the participant (F1,39 = 2.36, MSE = 0.00,
p> 0.01, η2p = 0.06).
Both the age of the participant and age of the face
influenced the probability of differentiation scores for the social
attributes of competence and trustworthiness. Specifically, older
adults showed significantly less differentiation for competence
(M = 0.71) relative to younger adults (M = 0.77) (F1,35 = 7.86,
MSE = 0.01, p < 0.01, η2p = 0.18; Bonferroni post hoc tests
p < 0.01). In addition, an interaction effect between the age of
the face and participant (F2,70 = 5.15, MSE = 0.00, p < 0.01,
η2p = 0.13) revealed that younger adults’ differentiation scores of
older faces (M = 0.78) were higher than those of older adults for
younger and older adult faces (M = 0.71 and 0.70, respectively;
Bonferroni corrected post hoc tests, p< 0.05). There was no main
effect of the age of the face for the scores on the competence
dimension (F2,70 = 0.55, MSE= 0.00, p> 0.05, η2p = 0.08).
For the trustworthiness dimension, older adults showed
significantly less differentiation overall (M= 0.71) in comparison
to younger adults (M = 0.76) (F1,35 = 6.99, MSE= 0.01, p< .05,
η2p = 0.17; Bonferroni post hoc tests p < 0.05). The main effect
of age of face [F1.7,58.3 = 4.27, MSE = 0.00, p < 0.05, η2p = 0.11;
Greenhouse–Geisser corrected; χ2(2) = 7.58, p < .05, ε = 0.83]
was driven by an interaction between age of face and age of
participant [F1.7,58.3 = 4.86, MSE = 0.00, p < 0.05, η2p = 0.12;
Greenhouse-Geisser corrected; χ2(2)= 7.58, p< 0.05, ε= 0.83].
Bonferroni-corrected post hoc tests revealed that older adults
FIGURE 3 | Mean probability of differentiation scores (SE) of younger and older adults to the young, middle-aged and older faces. FAM, familiarity rating
dimension; DIST, distinctiveness rating dimension; COM, competence rating dimension; DOM, Dominance rating dimension; TRUST, trustworthiness rating
dimension.
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were less able to differentiate the trustworthiness of younger
faces (M = 0.68) compared to middle-aged and older faces
(M = 0.72 and 0.72, respectively, p < 0.05), whereas younger
adults’ differentiation scores were the same for all faces (all
Means = 0.76). There were no significant effects for dominance
ratings.
The analyses with the perceptual attributes revealed a
significant interaction between age of face and age of participant
for the familiarity dimension [F1.6,50.3 = 3.54, MSE = 0.002,
p< 0.05, η2p = 0.10; Greenhouse-Geisser corrected;χ2(2)= 7.95,
p < 0.05, ε = 0.81]. Although Bonferroni-corrected post hoc
tests were not significant, it seemed that the differentiation scores
of younger adults were higher in comparison to those of older
adults for younger faces (M = 0.76 vs. 0.67, respectively). For
the distinctiveness dimension, older adults showed significantly
less differentiation for all face ages (M = 0.71) compared to
younger adults (M = 0.79) (F1,34 = 25.54, MSE= 0.01, p< .001,
η2p = 0.43; Bonferroni post hoc tests p < 0.001). There were
no other significant effects for the familiarity and distinctiveness
dimensions (p> 0.05).
DISCUSSION
Aesthetic Preferences for Faces Are
Determined by Cues Signaling
Youthfulness
The main aim of the present study was to elucidate how
preferences for faces change with aging and whether there is
evidence for a bias in favoring the faces matching one’s own age
group. We also investigated whether the perceptual attributes of
faces (distinctiveness and familiarity) influenced the role of age
on perceived facial attractiveness, as these attributes have not
previously been reported in other studies. We were also interested
in whether aesthetic preferences, together with age, influence
our evaluations of the social attributes determined from faces
and how age and the perceptual qualities of face, familiarity and
distinctiveness, affect the perceived attractiveness of a face. To
that end, we used a robust data-driven approach, and included
the most central social attributes found in previous research on
the evaluation of faces (Oosterhof and Todorov, 2008; Sutherland
et al., 2013; Todorov et al., 2015).
Our findings revealed a clear preference for youthful faces
by all age groups. Specifically we found that attractiveness
ratings decreased with the increasing age of faces. This finding
is consistent with that previously reported by Ebner (2008).
Interestingly, older adults’ ratings of perceived competence and
trustworthiness also reduced with an increasing age of the
faces. Furthermore, older participants’ ratings were higher overall
compared to those provided by younger adults. This finding is
consistent with the previously reported ‘positivity bias’ in older
adults (Mather and Carstensen, 2005; Ebner, 2008; Zebrowitz
et al., 2013). However, in contrast to what we expected based
on previous reports, we failed to find support for the same-age
bias on aesthetic preferences (Wright and Stroud, 2002; Anastasi
and Rhodes, 2005; Rhodes and Anastasi, 2012). Instead, both
the younger and older observers preferred youthful faces and
all participants showed a high agreement in their responses.
Our results therefore suggest that aesthetic preferences in person
perception are mainly driven by the (perceived or actual) age of a
face and not by a bias toward the observer’s own reference-group.
One of the reasons why youthful faces are preferred may be
that these faces have fewer age-specific features (e.g., wrinkles,
blemishes) that may decrease the clarity of cues signaling socially
relevant information. Thus, information from youthful-looking
faces may be faster to process, which, according to the perceptual
fluency theory (see, for example, Reber et al., 2004) can be
thought to increase our preferences for such faces regardless of
the age of the perceiver. The ease of processing other perceptual
qualities, such as the averageness or symmetry of a face (e.g.,
Pisanski and Feinberg, 2013), may also explain the preference for
younger-looking faces. Faces of younger adults can be thought
to typically contain cues that are more average and symmetrical
compared to older faces. On the other hand, symmetry and
averageness are also features indicating the reproductive value of
a face, as they suggest good health, fitness and a strong immune
system (Thornhill and Gangestad, 1999; Lie et al., 2008; Pisanski
and Feinberg, 2013). However, the extent to which perceived
health predicts aesthetic evaluations from faces is unclear, with
some studies suggesting it plays little or no predictive role on
judgements of facial attractiveness (Kalick et al., 1998; Rhodes
et al., 2003). Instead, our data suggest that face age is a strong
determinant of facial attractiveness, with preferences for younger
faces across all ages of observers. Although youthfulness, in
particular, is a strong cue for determining reproductive health,
it was previously unclear whether this attribute may have an
important influence on judgments of facial attractiveness across
different age groups. However, it is also unclear why the age of
the observer does not affect the preference for age of faces, since
participants of all age groups preferred younger faces. Future
studies are needed to investigate the specific role of youthfulness
on attractiveness and whether or not other perceptual or social
attributes may be driving preferences for these faces.
Aesthetic Preferences Are Associated
with Perceived Social Attributes of Faces
The second objective of the present study was to investigate
the perceptual and social attributes of aesthetic preferences in
person perception and whether they would show age-related
differences. Again, the ratings of the younger participants had
high inter-rater agreement, whereas older participants had lower
inter-rater consistency in their ratings and were more variable in
their responses than younger adults. Interestingly, the perceptual
attributes of aesthetic preferences did not suggest changes
dependent on the age of face. Older adults provided higher
ratings on perceptual dimensions compared to younger adults.
Our findings from the multilevel random coefficient models on
the attractiveness ratings, including the familiarity group of the
faces as one of the factors, are in line with the well-known
‘mere exposure’ effect in which the increasing familiarity of a
face is associated with higher levels of attractiveness (e.g., Peskin
and Newell, 2004). Moreover, the correlational analyses showed
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that both younger and older participants rated older faces to be
less familiar, however, this association was weak. We found no
evidence for combined effects of age and familiarity on aesthetic
preferences. Similarly, distinctiveness ratings, together with age-
related factors, did not affect the perceived attractiveness of the
faces.
Interestingly, our results suggest that a combined effect of
older age and higher attractiveness leads to positive evaluations
of competence. Previous research indicated similar positive
associations between attractiveness and competence (Langlois
et al., 2000). This highlights the importance of taking into account
the links between aesthetic preferences and age-related factors,
as the correlational analysis focusing only on age showed the
ratings of competence to reduce with increasing age of the face.
This reduction in the perceived competence of older faces may
be related to attitudes and stereotypes of older adults (e.g., see
Kite and Johnson, 1988; Kite et al., 2005; and Fiske et al., 2007 for
a review), however, it appears that possessing a highly attractive
face in older age might actually lead to positive competence
evaluations, potentially focusing on more advantageous aspects
of aging, such as life experience and wisdom. On the other hand,
these results may be based on perceptual effects with evidence
suggesting that sensitivity to facial cues varies depending on the
trait and age of the face being evaluated. For example, health
cues have been suggested to be more apparent in older faces and
hostility cues in younger faces (Zebrowitz et al., 2013). However,
factors such as stereotypes and (cultural) expectations are likely
to interact with these outer, physical facial features. For example,
some studies have shown that ‘halo effects’ are stronger for traits
that are more culturally valued, such as competence and health
(Wheeler and Kim, 1997; Shaffer et al., 2000; Zebrowitz and
Franklin, 2014).
The ratings provided to the dominance and trustworthiness
dimensions were not affected by the attractiveness ‘halo’ effect.
Instead, the ratings for dominance and trustworthiness, shown
to be two of the most central dimensions for the perception
of traits from faces besides the attractiveness-health dimension
(Oosterhof and Todorov, 2008; Sutherland et al., 2013; Todorov
et al., 2015), were not affected by the age of the faces according to
the results of the models.
According to the ecological theory (see a review by Zebrowitz
and Montepare, 2008) the high inter-rater agreement in the
ratings of the social attributes indicates that cues in the structural
appearance of a face signal consistent social information to
others. This ability may stem from our need to perceive
ecologically relevant social information from faces, including
health and age (Mcarthur and Baron, 1983; Zebrowitz and
Collins, 1997; Zebrowitz and Montepare, 2008). In other words,
neutral-expressive faces can be perceived to contain physical
features that cause them to, for example, resemble a specific
health status or age group (Zebrowitz and Montepare, 2008). For
instance, these ‘overgeneralization’ processes can cause people
to misattribute similarity in facial cues related to health (e.g.,
pale skin color and uneven skin texture signaling sickness)
and age (e.g., wrinkles signaling older age) to personality traits
(Zebrowitz and Montepare, 2008). Zebrowitz and Montepare
(2008) also suggested perceptions made from older faces can
be partially influenced by the anomalous face overgeneralization
effect as older faces may be structurally similar to anomalous (e.g.,
unhealthy) faces, which may, in turn, contribute to the negative
inferences made about their character traits. Furthermore,
some studies investigating social impressions made from voices
(Montepare et al., 2014) have suggested that there may be a
supramodal ‘elderly overgeneralization effect’ in that younger
perceivers may respond to older-sounding, -looking and –
moving younger adults similarly as they would to an older person.
Eventually these first impressions are then thought to serve as
adaptive signals to make important decisions about whether to
approach or avoid another person, an ability that is crucial for
survival (Zebrowitz and Montepare, 2008). This has led some
researchers to propose that the attractiveness ‘halo’ effect is more
driven by the perception that ‘ugly is bad,’ and less by the
‘beautiful is good’ principle (Griffin and Langlois, 2006).
Differences between Older and Younger
Adults’ Aesthetic Preferences and Other
Social Attributions of Faces
With regards to age of the participants, we found no evidence
for an own-age bias contrary to previous reports. However,
consistent with previous findings, older adults exhibited a
positivity bias in their ratings to the different social attributes
of unfamiliar faces, particularly competence and trustworthiness,
(e.g., Ebner, 2008; Zebrowitz et al., 2013). Although this
positivity bias may be due to several reasons, we decided to
first examine it in more detail using an approach reported
in a study by Ng et al. (2014), known as the probability of
differentiation. This approach is proposed as an estimate of
the neural differentiation of the representations of faces that
is thought to be less distinct in older adulthood (Baltes et al.,
1980; Salthouse et al., 1996). Our findings revealed the consistent
pattern that older adults showed less differentiation in their
ratings than younger adults (except for ratings to the dominance
dimension). Ng et al. (2014) also reported that older adults
perceived faces as less different from one another (for impressions
of health, hostility, untrustworthiness, and competence). This
lack of making fine distinctions between face stimuli may then
be reflected in older adults’ more positive impressions, possibly
leading to the more restricted use of the rating scale, which
is subsequently seen in their higher ratings. Alternatively, it
might also be the case that having more experience over one’s
life with a rich variety of faces may lead older adults to weigh
the perceptual dimensions of a face less when assessing its
social characteristics. In that case, although differences between
faces may be perceived by older adults, these percepts may
not necessarily drive the differences in the ratings of some
social traits. However, other research suggests that a decline
in perceptual differentiation may lead to changes in the ability
to evaluate other socially relevant information from faces. For
example, the relatively poor recognition of facial expressions in
older adults may arise from the age-related changes affecting
perceptual processes and processing demands on associated brain
mechanisms (Ruffman et al., 2008; Franklin and Zebrowitz,
2013). Our results are therefore consistent with this neural
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differentiation approach and suggest that low differentiation at a
perceptual level may also affect the social evaluation of faces by
older adults.
A further possibility for the more positive ratings provided by
older adults, as argued by other researchers, is that the tendency
for older adults to use relatively more positive ratings may be
explained by age-related changes in motivation. Specifically, it
has been suggested that older adults may be more motivated
to maintain a positive mood because of their relatively short
future perspective and thus may be less responsive to negative
information (e.g., Carstensen, 1995; Carstensen et al., 1999;
Carstensen and Mikels, 2005; Mather and Carstensen, 2005;
Ruffman et al., 2006; Kellough and Knight, 2012).
Another interesting difference between older and younger
adults in the present study was that older adults were less
consistent in their ratings of dominance and trustworthiness than
for other attributes of the faces. This reduced consistency in the
ratings from the older adult cohort may be due to the more
substantive life experience of older adults, which makes them less
willing to form impressions of other people’s traits and qualities
based on just appearance (e.g., Baltes and Smith, 2008). This is a
good strategy as the evidence for the accuracy of first impressions
is mixed (Todorov et al., 2015). It may also be suggested that
having more life experience may cause older adults to view the
sample of faces used in this study as overall less distinctive with
respect to the features of all possible faces. However, due to the
lack of consistency of older adults also in their ratings of the
perceptual qualities of the faces (distinctiveness and familiarity)
it may be suggested that the lower inter-rater scores of older
adults may be linked to either the lack of differentiation between
the representations of the face stimuli (Lee et al., 2014) or to
the internal representations of each of the faces on preference-
relevant dimensions to be noisy or overlapping. Both of these
effects could possibly lead to changes in judgments of repeated
stimuli resulting in low inter-rater correlations.
CONCLUSION
With the increasing size of the older adult population in Western
societies, and the social impact of perceiving traits in unfamiliar
faces, a better understanding of the age-related factors on face
perception is of great importance. In our study we found that
the age of the face, as well as the age of the perceiver, affects
the formation of aesthetic preferences for, and social evaluations
of, unfamiliar faces. Specifically, our results suggest a consistent
aesthetic preference for youthful faces across all age groups. Older
adults also provided higher ratings of perceived competence
and trustworthiness with a decreasing age of the faces. As
such, for the first time, our results also provide some evidence
for an interaction between the influence of attractiveness and
the perceived age of a face on competence judgments. This
highlights the importance of considering aesthetic preferences
and age factors together, and not in isolation, when examining the
formation of first impressions. We replicated previous findings
that familiar faces were perceived as more attractive; however, this
effect was not modulated by the age of the face.
Although we found no evidence that participants had a bias
in favoring faces belonging to their own age group, nevertheless,
the age of the participant was important for eliciting preferences
and in determining their social and perceptual attributes. Older
adults provided higher ratings overall relative to younger adults,
most likely due to age-related changes in cognitive processing
or motivation. These preferences, as well as the perceptual
and social attributions perceived in unfamiliar faces, may have
consequences in our everyday lives (Cornwell et al., 2006; Olivola
et al., 2014). For example, there is some evidence to suggest
that attractive people are given preferential treatment in many
areas of life, including personal relationships, and work life
(Langlois et al., 2000). Therefore, together with existing evidence
(e.g., Ebner, 2008; Zebrowitz et al., 2013) our findings stress the
importance of age on preferences for faces and have implications
for understanding everyday social decision making based on
information perceived from faces.
AUTHOR CONTRIBUTIONS
FN, HK, and BC participated in the conception and design of the
study. HK, BC, and SC participated in the acquisition and analysis
of the data. HK, FN, and BC participated in the interpretation
of data. HK and BC wrote the first draft of the manuscript, and
FN, HK, and BC revised the manuscript critically for important
intellectual content and prepared it for submission. HK, BC, SC,
and FN gave final approval of the manuscript to be submitted to
the journal Frontiers in Human Neuroscience. All authors agree
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.
ACKNOWLEDGMENTS
This work is supported by a Science Foundation Ireland Principal
Investigator Award to FNN (S.F.I. 10/IN.1/13003). No additional
external funding was received for this study.
REFERENCES
Aharon, I., Etcoff, N., Ariely, D., Chabris, C. F., O’Connor, E., and Breiter,
H. C. (2001). Beautiful faces have variable reward value: fMRI and
behavioral evidence. Neuron 32, 537–551. doi: 10.1016/S0896-6273(01)
00491-3
Albright, L., Kenny, D. A., and Malloy, T. E. (1988). Consensus in personality
judgments at zero acquaintance. J. Pers. Soc. Psychol. 55, 387–395. doi:
10.1037/0022-3514.55.3.387
Anastasi, J. S., and Rhodes, M. G. (2005). An own-age bias in face recognition
for children and older adults. Psychon. Bull. Rev. 12, 1043–1047. doi:
10.3758/BF03206441
Apicella, C. L., Little, A. C., and Marlowe, F. W. (2007). Facial averageness and
attractiveness in an isolated population of hunter-gatherers. Perception 36,
1813–1820. doi: 10.1068/p5601
Baltes, P. B., Cornelius, S. W., Spiro, A., Nesselroade, J. R., and Willis, S. L. (1980).
Integration versus differentiation of fluid-crystallized intelligence in old age.
Dev. Psychol. 16, 625–635. doi: 10.1037/0012-1649.16.6.625
Frontiers in Human Neuroscience | www.frontiersin.org 12 August 2016 | Volume 10 | Article 437
fnhum-10-00437 August 30, 2016 Time: 15:32 # 13
Kiiski et al. Age Affects Preferences for Faces
Baltes, P. B., and Smith, J. (2008). The fascination of wisdom: its nature,
ontogeny, and function. Perspect. Psychol. Sci. 3, 56–64. doi: 10.1111/j.1745-
6916.2008.00062.x
Brigham, J. C. (1990). Target person distinctiveness and attractiveness as moderator
variables in the confidence accuracy relationship in eyewitness identifications.
Basic Appl. Soc. Psych. 11, 101–115. doi: 10.1207/s15324834basp1101_7
Bruce, V., and Young, A. (1998). In the Eye of the Beholder: The Science of Face
Perception. New York, NY: Oxford University Press.
Burt, D. M., and Perrett, D. I. (1995). Perception of age in adult Caucasian male
faces: computer graphic manipulation of shape and colour information. Proc.
Biol. Sci. 259, 137–143. doi: 10.1098/rspb.1995.0021
Carstensen, L. L. (1995). Evidence for a life-span theory of socioemotional
selectivity. Curr. Dir. Psychol. 4, 151–156. doi: 10.1037/pag0000098
Carstensen, L. L., Isaacowitz, D. M., and Charles, S. T. (1999). Taking time
seriously. A theory of socioemotional selectivity. Am. Psychol. 54, 165–181. doi:
10.1037/0003-066X.54.3.165
Carstensen, L. L., and Mikels, J. A. (2005). At the intersection of
emotion and cognition. Curr. Dir. Psychol. 14, 117–121. doi:
10.1111/j.0963-7214.2005.00348.x
Cornwell, R. E., Smith, M. J. L., Boothroyd, L. G., Moore, F. R., Davis, H. P.,
Stirrat, M., et al. (2006). Reproductive strategy, sexual development and
attraction to facial characteristics. Phil. Trans. R. Soc. B 361, 2143–2154. doi:
10.1098/rstb.2006.1936
Courtois, M. R., and Mueller, J. H. (1981). Target and distractor typicality in facial
recognition. J. Appl. Psychol. 66, 639–645. doi: 10.1037/0021-9010.66.5.639
Dion, K., Walster, E., and Berschei, E. (1972). What Is Beautiful Is Good. J. Pers.
Soc. Psychol. 24, 285–290. doi: 10.1037/H0033731
Ebner, N. C. (2008). Age of face matters: age-group differences in ratings of young
and old faces. Behav. Res. Methods 40, 130–136. doi: 10.3758/BRM.40.1.130
Ebner, N. C., Riediger, M., and Lindenberger, U. (2010). FACES–a database of facial
expressions in young, middle-aged, and older women and men: development
and validation. Behav. Res. Methods 42, 351–362. doi: 10.3758/BRM.42.1.351
Fiske, S. T., Cuddy, A. J., and Glick, P. (2007). Universal dimensions of
social cognition: warmth and competence. Trends Cogn. Sci. 11, 77–83. doi:
10.1016/j.tics.2006.11.005
Fleishman, J. J., Buckley, M. L., Klosinsky, M. J., Smith, N., and Tuck, B. (1976).
Judged attractiveness in recognition memory of womens faces. Percept. Mot.
Skills 43, 709–710. doi: 10.2466/pms.1976.43.3.709
Franklin, R. G. Jr., and Zebrowitz, L. A. (2013). Older adults’ trait impressions of
faces are sensitive to subtle resemblance to emotions. J. Nonverbal Behav. 37,
139–151. doi: 10.1007/s10919-013-0150-4
Franklin, R. G., and Adams, R. B. (2009). A dual-process account of female facial
attractiveness preferences: sexual and nonsexual routes. J. Exp. Soc. Psychol. 45,
1156–1159. doi: 10.1016/j.jesp.2009.06.014
Franklin, R. G., and Adams, R. B. (2010). The two sides of beauty: laterality
and the duality of facial attractiveness. Brain Cogn. 72, 300–305. doi:
10.1016/j.bandc.2009.10.002
Griffin, A. M., and Langlois, J. H. (2006). Stereotype directionality and
attractiveness stereotyping: is beauty good or is ugly bad? Soc. Cogn. 24,
187–206. doi: 10.1521/soco.2006.24.2.187
Kalick, S. M., Zebrowitz, L. A., Langlois, J. H., and Johnson, R. M. (1998).
Does human facial attractiveness honestly advertise health? Longitudinal data
on an evolutionary question. Psychol. Sci. 9, 8–13. doi: 10.1111/1467-9280.
00002
Kellough, J. L., and Knight, B. G. (2012). Positivity effects in older adults’ perception
of facial emotion: the role of future time perspective. J. Gerontol. B Psychol. Sci.
Soc. Sci. 67, 150–158. doi: 10.1093/geronb/gbr079
Kite, M. E., and Johnson, B. T. (1988). Attitudes toward older and younger adults:
a meta-analysis. Psychol. Aging 3, 233–244. doi: 10.1037/0882-7974.3.3.233
Kite, M. E., Stockdale, G. D., Whitley, B. E. J., and Johnson, B. T. (2005). Attitudes
toward younger and older adults: an updated meta-analytic review. J. Soc. Issues
61, 241–266. doi: 10.1111/j.1540-4560.2005.00404.x
Langlois, J. H., Kalakanis, L., Rubenstein, A. J., Larson, A., Hallam, M., and
Smoot, M. (2000). Maxims or myths of beauty? A meta-analytic and theoretical
review. Psychol. Bull. 126, 390–423. doi: 10.1037/0033-2909.126.3.390
Lee, A. Y. (2001). The mere exposure effect: an uncertainty reduction explanation
revisited. Pers Soc Psychol. B 27, 1255–1266. doi: 10.1177/014616720127
10002
Lee, Y., Smith, C. R., Grady, C. L., Hoang, N., and Moscovitch, M. (2014). Broadly
tuned face representation in older adults assessed by categorical perception.
J. Exp. Psychol. Hum. Percept. Perform. 40, 1060–1071. doi: 10.1037/a0035710
Lie, H. C., Rhodes, G., and Simmons, L. W. (2008). Genetic diversity revealed in
human faces. Evolution 62, 2473–2486. doi: 10.1111/j.1558-5646.2008.00478.x
Light, L. L., Kayrastuart, F., and Hollander, S. (1979). Recognition memory for
typical and unusual faces. J. Exp. Psychol. Hum. Learn. 5, 212–228. doi:
10.1037/0278-7393.5.3.212
Linville, P. W., Salovey, P., and Fischer, G. W. (1986). “Stereotyping and perceived
distributions of social characteristics: an application to ingroup-outgroup
perception,” in Prejudice, discrimination, and racism, eds J. F. Dovidio and S. L.
Gaertner (San Diego, CA: Academic Press), 165–208.
Mather, M., and Carstensen, L. L. (2005). Aging and motivated cognition: the
positivity effect in attention and memory. Trends Cogn. Sci. 9, 496–502. doi:
10.1016/j.tics.2005.08.005
Mcarthur, L. Z., and Baron, R. M. (1983). Toward an ecological theory of social-
perception. Psychol. Rev. 90, 215–238. doi: 10.1037/0033-295x.90.3.215
Montepare, J. M., Kempler, D., and McLaughlin-Volpe, T. (2014). The voice of
wisdom: new insights on social impressions of ageing voices. J. Lang. Soc.
Psychol. 33, 241–259. doi: 10.1177/0261927X13519080
Newell, F. N., Chiroro, P., and Valentine, T. (1999). Recognizing unfamiliar faces:
the effects of distinctiveness and view. Q. J. Exp. Psychol. A. 52, 509–534. doi:
10.1080/027249899391179
Ng, S. Y., Zebrowitz, L. A., and Franklin, R. G. Jr. (2014). Age differences in the
differentiation of trait impressions from faces. J. Gerontol. B Psychol. Sci. Soc.
Sci 71, 220–229. doi: 10.1093/geronb/gbu113
Olivola, C. Y., Funk, F., and Todorov, A. (2014). Social attributions from faces bias
human choices. Trends Cogn. Sci. 18, 566–570. doi: 10.1016/j.tics.2014.09.007
Oosterhof, N. N., and Todorov, A. (2008). The functional basis of face evaluation.
Proc. Natl. Acad. Sci. U.S.A. 105, 11087–11092. doi: 10.1073/pnas.0805664105
Peskin, M., and Newell, F. N. (2004). Familiarity breeds attraction: effects of
exposure on the attractiveness of typical and distinctive faces. Perception 33,
147–157. doi: 10.1068/P5028
Pisanski, K., and Feinberg, D. R. (2013). Cross-cultural variation in mate
preferences for averageness, symmetry, body size, and masculinity. Cross Cult.
Res. 47, 162–197. doi: 10.1177/1069397112471806
Reber, R., Schwarz, N., and Winkielman, P. (2004). Processing fluency and aesthetic
pleasure: is beauty in the perceiver’s processing experience? Pers. Soc. Psychol.
Rev. 8, 364–382. doi: 10.1207/s15327957pspr0804_3
Rhodes, G., Chan, J., Zebrowitz, L. A., and Simmons, L. W. (2003). Does sexual
dimorphism in human faces signal health? Proc. R. Soc. Lond. B. Biol. Sci.
270(Suppl. 1), S93–S95. doi: 10.1098/rsbl.2003.0023
Rhodes, G., and Tremewan, T. (1996). Averageness, exaggeration, and facial
attractiveness. Psychol. Sci. 7, 105–110. doi: 10.1111/j.1467-9280.1996.tb00338.x
Rhodes, M. G., and Anastasi, J. S. (2012). The own-age bias in face recognition:
a meta-analytic and theoretical review. Psychol. Bull. 138, 146–174. doi:
10.1037/a0025750
Ruffman, T., Henry, J. D., Livingstone, V., and Phillips, L. H. (2008).
A meta-analytic review of emotion recognition and aging: implications for
neuropsychological models of aging. Neurosci. Biobehav. Rev. 32, 863–881. doi:
10.1016/j.neubiorev.2008.01.001
Ruffman, T., Murray, J., Halberstadt, J., and Vater, T. (2012). Age-related
differences in deception. Psychol. Aging 27, 543–549. doi: 10.1037/a0023380
Ruffman, T., Sullivan, S., and Edge, N. (2006). Differences in the way older and
younger adults rate threat in faces but not situations. J. Gerontol. B Psychol. Sci.
Soc. Sci. 61, 187–194. doi: 10.1093/geronb/61.4.P187
Salthouse, T. A., Hancock, H. E., Meinz, E. J., and Hambrick, D. Z. (1996).
Interrelations of age, visual acuity, and cognitive functioning. J. Gerontol. B
Psychol. Sci. Soc. Sci. 51, 317–330. doi: 10.1093/geronb/51B.6.P317
Sarno, J. A., and Alley, T. R. (1997). Attractiveness and the memorability of
faces: only a matter of distinctiveness? Am. J. Psychol. 110, 81–92. doi:
10.2307/1423702
Shaffer, D. R., Crepaz, N., and Sun, C.-R. (2000). Physical attractiveness
stereotyping in cross-cultural perspective similarities and differences between
Americans and Taiwanese. J. Cross Cult. Psychol. 31, 557–582. doi:
10.1177/0022022100031005002
Shapiro, P. N., and Penrod, S. (1986). Meta-analysis of facial identification studies.
Psychol. Bull. 100, 139–156. doi: 10.1037/0033-2909.100.2.139
Frontiers in Human Neuroscience | www.frontiersin.org 13 August 2016 | Volume 10 | Article 437
fnhum-10-00437 August 30, 2016 Time: 15:32 # 14
Kiiski et al. Age Affects Preferences for Faces
Sofer, C., Dotsch, R., Wigboldus, D. H., and Todorov, A. (2015). What is typical is
good: the influence of face typicality on perceived trustworthiness. Psychol. Sci.
26, 39–47. doi: 10.1177/0956797614554955
Sutherland, C. A. M., Oldmeadow, J. A., Santos, I. M., Towler, J., Burt,
D. M., and Young, A. W. (2013). Social inferences from faces: ambient
images generate a three-dimensional model. Cognition 127, 105–118. doi:
10.1016/j.cognition.2012.12.001
Thornhill, R., and Gangestad, S. W. (1999). Facial attractiveness. Trends Cogn. Sci.
3, 452–460. doi: 10.1016/S1364-6613(99)01403-5
Todorov, A., Olivola, C. Y., Dotsch, R., and Mende-Siedlecki, P. (2015). Social
attributions from faces: determinants, consequences, accuracy, and functional
significance. Annu. Rev. Psychol. 66, 519–545. doi: 10.1146/annurev-psych-
113011-143831
Valentine, T. (1991). A unified account of the effects of distinctiveness,
inversion, and race in face recognition. Q. J. Exp. Psychol. 43, 161–204. doi:
10.1080/14640749108400966
Valentine, T., Darling, S., and Donnelly, M. (2004). Why are average faces
attractive? The effect of view and averageness on the attractiveness of female
faces. Psychon. Bull. Rev. 11, 482–487. doi: 10.3758/BF03196599
Valentine, T., Lewis, M. B., and Hills, P. J. (2015). Face-space: a unifying
concept in face recognition research. Q. J. Exp. Psychol. (Hove) 1–24. doi:
10.1080/17470218.2014.990392
Wheeler, L., and Kim, Y. (1997). What is beautiful is culturally good: the physical
attractiveness stereotype has different content in collectivistic cultures. Pers. Soc.
Psychol. B 23, 795–800. doi: 10.1177/0146167297238001
Wiese, H., Komes, J., and Schweinberger, S. R. (2013). Ageing faces in ageing minds:
a review on the own-age bias in face recognition. Vis. Cogn. 21, 1337–1363. doi:
10.1080/13506285.2013.823139
Willis, J., and Todorov, A. (2006). First impressions: making up your mind after
a 100-ms exposure to a face. Psychol. Sci. 17, 592–598. doi: 10.1111/j.1467-
9280.2006.01750.x
Wright, D. B., and Stroud, J. N. (2002). Age differences in lineup identification
accuracy: people are better with their own age. Law Hum. Behav. 26, 641–654.
doi: 10.1023/A:1020981501383
Zebrowitz, L. A., Bronstad, P. M., and Lee, H. K. (2007). The contribution of face
familiarity to ingroup favoritism and stereotyping. Soc. Cogn. 25, 306–338. doi:
10.1521/soco.2007.25.2.306
Zebrowitz, L. A., and Collins, M. A. (1997). Accurate social perception at zero
acquaintance: the affordances of a Gibsonian approach. Pers. Soc. Psychol. Rev.
1, 204–223. doi: 10.1207/s15327957pspr0103_2
Zebrowitz, L. A., and Franklin, R. G. Jr. (2014). The attractiveness halo effect
and the babyface stereotype in older and younger adults: similarities, own-age
accentuation, and older adult positivity effects. Exp. Aging Res. 40, 375–393. doi:
10.1080/0361073X.2014.897151
Zebrowitz, L. A., Franklin, R. G., Hillman, S., and Boc, H. (2013). Older
and younger adults’ first impressions from faces: similar in agreement
but different in positivity. Psychol. Aging 28, 202–212. doi: 10.1037/a00
30927
Zebrowitz, L. A., and Montepare, J. M. (2008). Social psychological face perception:
why appearance matters. Soc. Personal. Psychol. Compass 2, 1497. doi:
10.1111/j.1751-9004.2008.00109.x
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2016 Kiiski, Cullen, Clavin and Newell. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.
Frontiers in Human Neuroscience | www.frontiersin.org 14 August 2016 | Volume 10 | Article 437
